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APPENDIX P TO PART 50—INTERPRETA-
TION OF THE PRIMARY AND SEC-
ONDARY NATIONAL AMBIENT AIR 
QUALITY STANDARDS FOR OZONE 

1. General 

(a) This appendix explains the data han-
dling conventions and computations nec-
essary for determining whether the national 
8-hour primary and secondary ambient air 
quality standards for ozone (O3) specified in 
§ 50.15 are met at an ambient O3 air quality 
monitoring site. Ozone is measured in the 
ambient air by a reference method based on 
Appendix D of this part, as applicable, and 
designated in accordance with part 53 of this 
chapter, or by an equivalent method des-
ignated in accordance with part 53 of this 
chapter. Data reporting, data handling, and 
computation procedures to be used in mak-
ing comparisons between reported O3 con-
centrations and the levels of the O3 stand-
ards are specified in the following sections. 
Whether to exclude, retain, or make adjust-
ments to the data affected by exceptional 
events, including stratospheric O3 intrusion 
and other natural events, is determined by 
the requirements under §§ 50.1, 50.14 and 
51.930. 

(b) The terms used in this appendix are de-
fined as follows: 

8-hour average is the rolling average of 
eight hourly O3 concentrations as explained 
in section 2 of this appendix. 

Annual fourth-highest daily maximum refers 
to the fourth highest value measured at a 
monitoring site during a particular year. 

Daily maximum 8-hour average concentration 
refers to the maximum calculated 8-hour av-
erage for a particular day as explained in 
section 2 of this appendix. 

Design values are the metrics (i.e., statis-
tics) that are compared to the NAAQS levels 
to determine compliance, calculated as 
shown in section 3 of this appendix. 

O3 monitoring season refers to the span of 
time within a calendar year when individual 
States are required to measure ambient O3 
concentrations as listed in part 58 Appendix 
D to this chapter. 

Year refers to calendar year. 

2. Primary and Secondary Ambient Air 
Quality Standards for Ozone 

2.1 Data Reporting and Handling 
Conventions 

Computing 8-hour averages. Hourly average 
concentrations shall be reported in parts per 
million (ppm) to the third decimal place, 
with additional digits to the right of the 
third decimal place truncated. Running 8- 
hour averages shall be computed from the 
hourly O3 concentration data for each hour 
of the year and shall be stored in the first, or 
start, hour of the 8-hour period. An 8-hour 

average shall be considered valid if at least 
75% of the hourly averages for the 8-hour pe-
riod are available. In the event that only 6 or 
7 hourly averages are available, the 8-hour 
average shall be computed on the basis of the 
hours available using 6 or 7 as the divisor. 8- 
hour periods with three or more missing 
hours shall be considered valid also, if, after 
substituting one-half the minimum detect-
able limit for the missing hourly concentra-
tions, the 8-hour average concentration is 
greater than the level of the standard. The 
computed 8-hour average O3 concentrations 
shall be reported to three decimal places (the 
digits to the right of the third decimal place 
are truncated, consistent with the data han-
dling procedures for the reported data). 

Daily maximum 8-hour average concentra-
tions. (a) There are 24 possible running 8-hour 
average O3 concentrations for each calendar 
day during the O3 monitoring season. The 
daily maximum 8-hour concentration for a 
given calendar day is the highest of the 24 
possible 8-hour average concentrations com-
puted for that day. This process is repeated, 
yielding a daily maximum 8-hour average O3 
concentration for each calendar day with 
ambient O3 monitoring data. Because the 8- 
hour averages are recorded in the start hour, 
the daily maximum 8-hour concentrations 
from two consecutive days may have some 
hourly concentrations in common. Gen-
erally, overlapping daily maximum 8-hour 
averages are not likely, except in those non- 
urban monitoring locations with less pro-
nounced diurnal variation in hourly con-
centrations. 

(b) An O3 monitoring day shall be counted 
as a valid day if valid 8-hour averages are 
available for at least 75% of possible hours in 
the day (i.e., at least 18 of the 24 averages). 
In the event that less than 75% of the 8-hour 
averages are available, a day shall also be 
counted as a valid day if the daily maximum 
8-hour average concentration for that day is 
greater than the level of the standard. 

2.2 Primary and Secondary Standard- 
related Summary Statistic 

The standard-related summary statistic is 
the annual fourth-highest daily maximum 8- 
hour O3 concentration, expressed in parts per 
million, averaged over three years. The 3- 
year average shall be computed using the 
three most recent, consecutive calendar 
years of monitoring data meeting the data 
completeness requirements described in this 
appendix. The computed 3-year average of 
the annual fourth-highest daily maximum 8- 
hour average O3 concentrations shall be re-
ported to three decimal places (the digits to 
the right of the third decimal place are trun-
cated, consistent with the data handling pro-
cedures for the reported data). 
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2.3 Comparisons with the Primary and 
Secondary Ozone Standards 

(a) The primary and secondary O3 ambient 
air quality standards are met at an ambient 
air quality monitoring site when the 3-year 
average of the annual fourth-highest daily 
maximum 8-hour average O3 concentration is 
less than or equal to 0.075 ppm. 

(b) This comparison shall be based on three 
consecutive, complete calendar years of air 
quality monitoring data. This requirement is 
met for the 3-year period at a monitoring 
site if daily maximum 8-hour average con-
centrations are available for at least 90% of 
the days within the O3 monitoring season, on 
average, for the 3-year period, with a min-
imum data completeness requirement in any 
one year of at least 75% of the days within 
the O3 monitoring season. When computing 
whether the minimum data completeness re-
quirements have been met, meteorological or 
ambient data may be sufficient to dem-

onstrate that meteorological conditions on 
missing days were not conducive to con-
centrations above the level of the standard. 
Missing days assumed less then the level of 
the standard are counted for the purpose of 
meeting the data completeness requirement, 
subject to the approval of the appropriate 
Regional Administrator. 

(c) Years with concentrations greater than 
the level of the standard shall be included 
even if they have less than complete data. 
Thus, in computing the 3-year average 
fourth maximum concentration, calendar 
years with less than 75% data completeness 
shall be included in the computation if the 3- 
year average fourth-highest 8-hour con-
centration is greater than the level of the 
standard. 

(d) Comparisons with the primary and sec-
ondary O3 standards are demonstrated by ex-
amples 1 and 2 in paragraphs (d)(1) and (d)(2) 
respectively as follows: 

EXAMPLE 1—AMBIENT MONITORING SITE ATTAINING THE PRIMARY AND SECONDARY O3 STANDARDS 

Year 

Percent valid 
days (within 
the required 
monitoring 

season) 

1st Highest 
daily max 8- 
hour Conc. 

(ppm) 

2nd Highest 
daily max 8- 
hour Conc. 

(ppm) 

3rd Highest 
daily max 8- 
hour Conc. 

(ppm) 

4th Highest 
daily max 8- 
hour Conc. 

(ppm) 

5th Highest 
daily max 8- 
hour Conc. 

(ppm) 

2004 .............................. 100 0.092 0.090 0.085 0.079 0.078 
2005 .............................. 96 0.084 0.083 0.075 0.072 0.070 
2006 .............................. 98 0.080 0.079 0.077 0.076 0.060 

Average .................. 98 ........................ ........................ ........................ 0.075 ........................

(1) As shown in Example 1, this monitoring 
site meets the primary and secondary O3 
standards because the 3-year average of the 
annual fourth-highest daily maximum 8-hour 
average O3 concentrations (i.e., 0.075666 * * * 
ppm, truncated to 0.075 ppm) is less than or 
equal to 0.075 ppm. The data completeness 
requirement is also met because the average 

percent of days within the required moni-
toring season with valid ambient monitoring 
data is greater than 90%, and no single year 
has less than 75% data completeness. In Ex-
ample 1, the individual 8-hour averages used 
to determine the annual fourth maximum 
have also been truncated to the third dec-
imal place. 

EXAMPLE 2—AMBIENT MONITORING SITE FAILING TO MEET THE PRIMARY AND SECONDARY O3 
STANDARDS 

Year 

Percent valid 
days (within 
the required 
monitoring 

season) 

1st Highest 
daily max 8- 
hour Conc. 

(ppm) 

2nd Highest 
daily max 8- 
hour Conc. 

(ppm) 

3rd Highest 
daily max 8- 
hour Conc. 

(ppm) 

4th Highest 
daily max 8- 
hour Conc. 

(ppm) 

5th Highest 
daily max 8- 
hour Conc. 

(ppm) 

2004 .............................. 96 0.105 0.103 0.103 0.103 0.102 
2005 .............................. 74 0.104 0.103 0.092 0.091 0.088 
2006 .............................. 98 0.103 0.101 0.101 0.095 0.094 

Average .................. 89 ........................ ........................ ........................ 0.096 ........................

As shown in Example 2, the primary and 
secondary O3 standards are not met for this 
monitoring site because the 3-year average 
of the fourth-highest daily maximum 8-hour 
average O3 concentrations (i.e., 0.096333 * * * 
ppm, truncated to 0.096 ppm) is greater than 

0.075 ppm, even though the data capture is 
less than 75% and the average data capture 
for the 3 years is less than 90% within the re-
quired monitoring season. In Example 2, the 
individual 8-hour averages used to determine 
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the annual fourth maximum have also been 
truncated to the third decimal place. 

3. Design Values for Primary and Secondary 
Ambient Air Quality Standards for Ozone 

The air quality design value at a moni-
toring site is defined as that concentration 
that when reduced to the level of the stand-
ard ensures that the site meets the standard. 
For a concentration-based standard, the air 
quality design value is simply the standard- 
related test statistic. Thus, for the primary 
and secondary standards, the 3-year average 
annual fourth-highest daily maximum 8-hour 
average O3 concentration is also the air qual-
ity design value for the site. 

[73 FR 16511, Mar. 27, 2008] 

APPENDIX Q TO PART 50—REFERENCE 
METHOD FOR THE DETERMINATION OF 
LEAD IN PARTICULATE MATTER AS 
PM10 COLLECTED FROM AMBIENT 
AIR 

This Federal Reference Method (FRM) 
draws heavily from the specific analytical 
protocols used by the U.S. EPA. 

1. Applicability and Principle 
1.1 This method provides for the measure-

ment of the lead (Pb) concentration in par-
ticulate matter that is 10 micrometers or 
less (PM10) in ambient air. PM10 is collected 
on an acceptable (see section 6.1.2) 46.2 mm 
diameter polytetrafluoroethylene (PTFE) fil-
ter for 24 hours using active sampling at 
local conditions with a low-volume air sam-
pler. The low-volume sampler has an average 
flow rate of 16.7 liters per minute (Lpm) and 
total sampled volume of 24 cubic meters (m3) 
of air. The analysis of Pb in PM10 is per-
formed on each individual 24-hour sample. 
Gravimetric mass analysis of PM10c filters is 
not required for Pb analysis. For the purpose 
of this method, PM10 is defined as particulate 
matter having an aerodynamic diameter in 
the nominal range of 10 micrometers (10 μm) 
or less. 

1.2 For this reference method, PM10 shall 
be collected with the PM10c federal reference 
method (FRM) sampler as described in Ap-
pendix O to Part 50 using the same sample 
period, measurement procedures, and re-
quirements specified in Appendix L of Part 
50. The PM10c sampler is also being used for 
measurement of PM10¥2.5 mass by difference 
and as such, the PM10c sampler must also 
meet all of the performance requirements 
specified for PM2.5 in Appendix L. The con-
centration of Pb in the atmosphere is deter-
mined in the total volume of air sampled and 
expressed in micrograms per cubic meter (μg/ 
m3) at local temperature and pressure condi-
tions. 

1.3 The FRM will serve as the basis for ap-
proving Federal Equivalent Methods (FEMs) 
as specified in 40 CFR Part 53 (Reference and 

Equivalent Methods). This FRM specifically 
applies to the analysis of Pb in PM10 filters 
collected with the PM10c sampler. If these fil-
ters are analyzed for elements other than Pb, 
then refer to the guidance provided in the 
EPA Inorganic Compendium Method IO–3.3 
(Reference 1 of section 8) for multi-element 
analysis. 

1.4 The PM10c air sampler draws ambient 
air at a constant volumetric flow rate into a 
specially shaped inlet and through an iner-
tial particle size separator, where the sus-
pended particulate matter in the PM10 size 
range is separated for collection on a PTFE 
filter over the specified sampling period. The 
Pb content of the PM10 sample is analyzed by 
energy-dispersive X-ray fluorescence spec-
trometry (EDXRF). Energy-dispersive X-ray 
fluorescence spectrometry provides a means 
for identification of an element by measure-
ment of its characteristic X-ray emission en-
ergy. The method allows for quantification 
of the element by measuring the intensity of 
X-rays emitted at the characteristic photon 
energy and then relating this intensity to 
the elemental concentration. The number or 
intensity of X-rays produced at a given en-
ergy provides a measure of the amount of the 
element present by comparisons with cali-
bration standards. The X-rays are detected 
and the spectral signals are acquired and 
processed with a personal computer. EDXRF 
is commonly used as a non-destructive meth-
od for quantifying trace elements in PM. A 
detailed explanation of quantitative X-ray 
spectrometry is described in references 2, 3 
and 4. 

1.5 Quality assurance (QA) procedures for 
the collection of monitoring data are con-
tained in Part 58, Appendix A. 

2. PM10 Pb Measurement Range and Detection 
Limit. The values given below in section 2.1 
and 2.2 are typical of the method capabili-
ties. Absolute values will vary for individual 
situations depending on the instrument, de-
tector age, and operating conditions used. 
Data are typically reported in ng/m3 for am-
bient air samples; however, for this reference 
method, data will be reported in μg/m3 at 
local temperature and pressure conditions. 

2.1 EDXRF Pb Measurement Range. The 
typical ambient air measurement range is 
0.001 to 30 μg Pb/m3, assuming an upper range 
calibration standard of about 60 μg Pb per 
square centimeter (cm2), a filter deposit area 
of 11.86 cm2, and an air volume of 24 m3. The 
top range of the EDXRF instrument is much 
greater than what is stated here. The top 
measurement range of quantification is de-
fined by the level of the high concentration 
calibration standard used and can be in-
creased to expand the measurement range as 
needed. 

2.2 Detection Limit (DL). A typical esti-
mate of the one-sigma detection limit (DL) 
is about 2 ng Pb/cm2 or 0.001 μg Pb/m3, assum-
ing a filter size of 46.2 mm (filter deposit 
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